A 42‐year‐old gravida 4, para 3 woman was referred for a fetal echocardiogram (ECHO) at 26 weeks gestation due to concern for an abnormal aorta. The fetal ECHO revealed the left pulmonary artery (LPA) arising from the right pulmonary artery resulting in an LPA sling (Fig. [1](#ccr3733-fig-0001){ref-type="fig"}A) as well as a right aortic arch with a left ductus arteriosus resulting in a vascular ring (Fig. [1](#ccr3733-fig-0001){ref-type="fig"}B). Prenatal laboratories were unremarkable including a normal amniotic fluid genetic microarray. Due to the prenatal diagnosis of a vascular ring and an LPA sling causing high risk of postnatal respiratory failure, the fetus was delivered at a tertiary care center via repeat Cesarean section at 38 weeks gestation.

![(A) Fetal ECHO axial view showing the left pulmonary artery (LPA) arising from the right pulmonary artery instead of the main pulmonary artery (MPA). The LPA courses posterior to the trachea (T) resulting in an LPA sling. (B) Fetal three‐vessel view with trachea (T) demonstrating a right aortic arch (Ao) with a left ductus arteriosus (DA) forming a vascular ring around the trachea.](CCR3-4-1187-g001){#ccr3733-fig-0001}

Postnatal ECHO and computed tomography (Figs [2](#ccr3733-fig-0002){ref-type="fig"} and [3](#ccr3733-fig-0003){ref-type="fig"}) confirmed the diagnosis of the LPA sling and right aortic arch with diverticulum of Kommerell without additional intracardiac anomalies. The baby was initially asymptomatic, but developed stridor and respiratory distress requiring supplemental oxygen on day of life 7. A bronchoscopy confirmed tracheal stenosis with complete tracheal rings. The baby therefore underwent sliding tracheoplasty, LPA reimplantation, and division of the ligamentum arteriosum on day of life 11. After a prolonged recovery, the baby was discharged at 3 months old and remains clinically well with mild residual tracheal stenosis and mild LPA stenosis. Fetal ECHO diagnosis of both the LPA sling and vascular ring in this patient directed appropriate delivery at a pediatric tertiary care center and led to prompt postnatal care, confirmatory imaging, and surgical management prior to clinical deterioration.

![(A) Postnatal CT axial view showing the left pulmonary artery (LPA) sling coursing posterior to the trachea (T) and (B) right aortic arch (Ao) with diverticulum of Kommerell (DK).](CCR3-4-1187-g002){#ccr3733-fig-0002}

![(A) Postnatal CT 3D reconstruction showing the stump of the normal origin of the LPA (\*), which here arises from the right pulmonary artery (RPA). (B) Postnatal CT 3D reconstruction showing the diverticulum of Kommerell (DK) arising from the right aortic arch forming the vascular ring.](CCR3-4-1187-g003){#ccr3733-fig-0003}

To our knowledge, this is the first report describing the prenatal diagnosis of both an LPA sling and vascular ring in a single fetal patient. Vascular rings account for \<1% of congenital cardiac defects; LPA slings are an even rarer anomaly. The actual incidence of vascular rings is difficult to determine as there is a wide spectrum of clinical presentations, including those who are asymptomatic into adulthood. In the largest case series of 81 fetuses with prenatal diagnosis of vascular rings or slings, only two fetuses had LPA slings [1](#ccr3733-bib-0001){ref-type="ref"}.

Fetal ECHO is superior to postnatal transthoracic ECHO at diagnosing vascular thoracic anomalies, as the relationship of vascular structures surrounding a fluid‐filled trachea in utero can be easily visualized. In contrast, the postnatal air‐filled trachea obscures visualization of posterior vessels. Once the ductus arteriosus closes becoming the ligamentum arteriosum after birth, it cannot be seen by any imaging modality. The fetal three‐vessel view [2](#ccr3733-bib-0002){ref-type="ref"} and the three‐vessel tracheal (3VT) view [3](#ccr3733-bib-0003){ref-type="ref"} are transverse planes of the upper mediastinum that evaluate the relationships of the main pulmonary artery, ductus arteriosus, aortic arch, superior vena cava, and trachea. The 3VT is particularly crucial in assessing a vascular anomaly. In the normal fetus, the pulmonary trunk, ductus arteriosus, and aortic arch form a V‐shape appearance leftward of the trachea as they converge toward the descending aorta [4](#ccr3733-bib-0004){ref-type="ref"}. No vascular structures should pass posterior to or surround the trachea. In contrast, a vascular ring should be suspected if a vessel courses behind the trachea forming a U‐shape appearance (Fig. [1](#ccr3733-fig-0001){ref-type="fig"}B). If the LPA take off appears more distal than usual, its relationship to the trachea should be critically assessed to determine whether it courses posteriorly and creates an LPA sling (Fig. [1](#ccr3733-fig-0001){ref-type="fig"}A).

To our knowledge, very few reports of prenatally diagnosed LPA slings exist [1](#ccr3733-bib-0001){ref-type="ref"}, [5](#ccr3733-bib-0005){ref-type="ref"}, [6](#ccr3733-bib-0006){ref-type="ref"}. The distal branch pulmonary arteries are normally formed arising from the lung buds and joining separately into the main pulmonary artery from the truncoaortic sac. When the left distal pulmonary artery instead courses behind the trachea and joins the right pulmonary artery instead of the truncoaortic sac, an LPA sling occurs [7](#ccr3733-bib-0007){ref-type="ref"}. The anomalous course of the LPA compresses the trachea and is frequently associated with intrinsic tracheobronchial abnormalities.

An LPA sling carries a poor prognosis. LPA slings are usually diagnosed in infancy due to their high association with respiratory insufficiency. Complete cartilaginous tracheal rings are found in more than 70% of patients with LPA slings leading to significant tracheal stenosis [8](#ccr3733-bib-0008){ref-type="ref"}. Morbidity and mortality are often dependent on the presence and extent of tracheal stenosis, with mortality rates as high as 50% [9](#ccr3733-bib-0009){ref-type="ref"}. Symptoms can include stridor, wheezing, recurrent respiratory infections, respiratory distress, and respiratory failure. Intubation and mechanical ventilation may be difficult depending on the severity of airway narrowing. Surgical repair frequently involves tracheoplasty, in addition to reimplantation of the LPA anterior to the trachea [8](#ccr3733-bib-0008){ref-type="ref"}. Postoperative and long‐term respiratory symptoms and airway reinterventions are common and depend on the degree of residual airway stenosis and malacia.

The incidence of prenatally diagnosed vascular rings is \<1% [4](#ccr3733-bib-0004){ref-type="ref"}. The most common cause of a prenatal vascular ring is a right aortic arch with left ductus arteriosus, which in postnatal life results in a diverticulum of Kommerell. As opposed to the usual dissolution of the embryonic right 4th arch, the embryonic left 4th arch disappears with persistence of the embryonic right 4th arch (which becomes the right aortic arch) and embryonic left 6th arch (which becomes the ductus arteriosus) between the truncoaortic sac and the left dorsal aorta. The ductus arteriosus receives the majority of the right ventricular cardiac output in the fetal circulation. The left dorsal aorta, in this instance, would then receive this output and become significantly larger than the left subclavian artery, forming the diverticulum of Kommerell [7](#ccr3733-bib-0007){ref-type="ref"}. The diverticulum of Kommerell gives rise to the aberrant subclavian artery and courses posteriorly to the esophagus and trachea. This particular vascular ring is thus comprised of the right aortic arch, left ductus arteriosus (or ligamentum), and the diverticulum of Kommerell with aberrant subclavian artery posteriorly.

Most vascular rings are isolated anomalies. However, intracardiac congenital heart defects and associated chromosomal abnormalities (such as 22q11.2 deletion) should be ruled out. Vascular rings can be associated with airway and feeding difficulties due to tracheal and/or esophageal compression from the surrounding vessels. If symptoms are mild and/or mistaken for pulmonary diseases such as bronchiolitis or asthma, diagnosis may be delayed until later in life. Dysphagia may also occur, especially with solid foods. In the absence of other congenital heart defects, surgical repair involves division of the ligamentum arteriosum, and long‐term sequelae are rare.

Vascular rings and LPA slings are rare anomalies that can be clearly delineated by fetal echocardiography. Fetal diagnosis of an LPA sling should modify delivery planning to include early postnatal access to appropriate pediatric subspecialty care for surgical repair and improved long‐term outcomes.
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**Video S1**. Fetal echocardiogram and postnatal CT clips demonstrating left pulmonary artery sling and vascular ring.

###### 

Click here for additional data file.
